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RECEIVED 

CENTRAL FAX CENTER 

Appl. No. 09/975,682 

NOV 1 6 2006 

Amdt. dated November 16, 2006 

Reply to Office Action of August 23, 2006 

Amendments t o the Claims: 

This listing of claims will replace all prior versions, and listings, of claims in the 
application: 
Listing of Claims: 

Please amend claims 1. 2, 7. 9, 1 1, 13, 23-25, and 29-33 and add claims 34-42 as follows: 
1 (Cunrently amended): Method for reducing cross-talk in a communication system 
comprising a plurality of transmitters for transmitting encoded data signals via respective 
communications channels to a plurality of receivers and receiving back matrix updating 
information, said method comprising the steps of: 

processing training data signals in a transmitter utilizing an initial pre-coding matrix to 
produce a first pre-coded training signal; 

transmitting said first pre-coded training signal on a first communication channel; 
receiving from the first communication channel the matrix updating information 
computed at a ^receiver on the other end of the first communication channel, the matrix 
updating information having been computed utilizing the transmitted first pre-coded training 
signal and a second pre-coding matrix located at thelirM,receive rt jhe..,econd nve-c»din„ mn.Wv 
responsive to » sc-rond prr -coded train,",,,, f^ T ... ,^ st a secnnH m .„ ixr „ ^ 

updating said initial pre-coding matrix based on said matrix updating information, 
whereby said updating tends to offset channel impairments within said first communication 
channel. 
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2. (currently amended): The method of claim 1 , wherein the matrix updating 
information is generated in said firsLreceiver based on an impairment indicative signal in 
response to a determination of a channel impairment level of said first communication channel. 

3. (original): The method of claim 2, wherein said impairment indicative signal is 
determined according to a least mean square (LMS) algorithm. 

4. (previously presented): The method of claim 1 , wherein signals propagated via 
each of said communications channels comprise a respective set of in-phase (I) and quadrature 
(Q) signals forming carrierless amplitude and phase (CAP) modulated signals. 

5. (previously presented): The method of claim 1, wherein signals propagated via 
each of said communications channels comprise a respective set of in-phase (I) and quadrature 
(Q) signals forming quadrature amplitude modulated (QAM) signals. 

6. (previously canceled) 

7. (currently amended): Method for reducin? crosstalk in a communiennnn 
^KjsimLa plurality of transmitters forjrar^i ttino en coded data si.»m,l, v ;» r^,,-,^ 
^mimi^tioi^channels to a plurali^ rj^ejver s. and re ceiving back mmrix ,. p . < n,-in JL 
infonmuk)!!, said method c om prising die step s <if- 

raas gssinn training data signals in „ tn.^ ....w^ an initia , p ,. c . codin( , ma , Hv tn 
produce a fir st pre-coded trainin g sipnal- 

lailgmimng^ajdjF^ signai on ., Jlrs l comnninit!atinil ,, h ., >nnf ,,. 

DJCgi v inu from th e first communic ati on channel the matrix up d ating in formation 
comj Hued at a receiver on the othrr rod .^ f thcJir^rnm unication channel ,h P mM ^ v ..p^w;^. 
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informa tion having been computed utilizing the transmitted first pre-coded training signal mid a 


■secon d pro- coding m atrix loc ated a t th e receiver: and 

u pdating said initial pre-coding matrix based on said matrix updating information, 
where by said updating tends to offset channel impairments within said first communication 


chann els comprise a respective sel of rn-phase (0 and quadrature (O) signals forming carrierless 

amplitude and pha se (CAP) modulated signals, 1 he met ho d of claim 1 . wherein said step of 

updating comprises the steps of: 

increasing an amplitude level of at least one respective set of said I and Q signals; and 
repeating said steps of processing, transmitting, and receiving until an impairment 

indicative signal level is less than a threshold level. 

8. (previously canceled) 

9. (Currently amended): The method of claim J-7, wherein each of said plurality of 
the transmitter's]] processes training data signals utilizing an initial pre-coding matrix in each 
the transmitter. 

1 0. (previously canceled) 

11. (Currently amended): The method of claim 17, wherein: 

each of said plurality of the transmitter's]] performs a step of selecting initial parameters 
for its respective initial pre-coding matrix prior to transmitting said first pre-coded training 
signal, said selected initial parameters tending to offset channel impairments of said respective 
nrst_communication[[s]] channel's]]. 



> w herein signals propagated via each of said communications 
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1 2. (previously canceled) 

13. (Currently amended): The method of claim +7, further comprising the step of 
training an equalizer to reduce channel-specific impairments within said first communication 
channel. 

1 4-22 (previously canceled) 

23. (currently amended): Apparatus for reducing cross-talk in a communications 
system comprising a plurality of transmitters for transmitting encoded data signals via respective 
communications channels to a plurality of receivers and receiving back matrix updating 
information, said apparatus comprising: 

weana for ai le ast one transmitter controller for processing training data signals 
iransmitter - utilizing an initial pre-coding matrix to produce a first pre-coded training signal; 

a near en d transmitter mea»»-for transmitting said first pre-coded training signal on a first, 
communication channel; 

roeaf*s-a near end re ceiver associated with the ne ar end transmitter for receiving from the 
first communication channel the matrix updating information computed at a first receiver on the 
other end of the first communication channel, the matrix updating information having been 
computed utilizing the transmitted first pre-coded training signal and a second pre-coding matrix 
located at the _first_receive r. the second pre-coding matrix responsive to a second ore-coded 
traini'ntx siu nal from at leasi a secon d re c eiver : and 
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tnoam i tor updatin g wherein said initial pre-coding matrix is u p dated in said at least one 
trans mi tier control Icr based on said matrix updating information, whereby said updating tends to 
offset channel impairments within said first communication channel. 

24. (currently t amended): Method for reducing cross-talk in a communication system 
comprising a plurality of receivers for receiving encoded data signals via respective 
communications channels from a plurality of transmitters and transmitting back matrix updating 
information, said method comprising the steps of: 

receiving in a llrst receiver a first pre-coded training signal from a first communication 
channel; 

processing the first pre-coded training signal in the first receiver utilizing a first pre- 
coding matrix located in th e first receiver to produce the matrix updating information the first 
pre-coding matrix respon sive to a second pre-coded trainin g signal from at least a second 
receiver : and 

transmitting on the first communication channel the matrix updating information 
computed at the fIrsT_receiver for utilization by a transmitter on the other end of the first 
communication channel to update a second pre-coding matrix located in the transmitter based on 
said matrix updating information. 

25. (currently amended): The method of claim 24, further comprising the step of: 
generating the matrix updating information in said first receiver based on an impairment 
indicative signal in response to a determination of a channel impairment level of said first 
communication channel. 
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26. (previously presented): The method of claim 25, wherein said impairment 
indicative signal is determined according to a least mean square (LMS) algorithm. 

27. (previously presented); The method of claim 24, wherein signals propagated via 
each of said communications channels comprise a respective set of in-phase (I) and quadrature 
(Q) signals forming carrierless amplitude and phase (CAP) modulated signals. 

28. (previously presented): The method of claim 24, wherein signals propagated via 
each of said communications channels comprise a respective set of in-phase (I) and quadrature 
(Q) signals forming quadrature amplitude modulated (QAM) signals. 

29. (currently amended): The method of claim 25, further comprising the step of: 
determining the impairment indicative signal in the first receiver using said first pre- 
coded training signal and a receiver copy of the first pre-coded training signal. 

30. (currently amended): Method for reducing cross-talk in a communication system 
compri^ a a plurality of receivers for receiving encoded data signals via respective 
communications channels from a plurality of transmi tters and transmitting hack matrix updating 
information, said method comprising the steps of: 

receiving: in a receiver a first pr e-coded train ing signal from a first communication 
chan nel: 

processing the first pre -coded training signal in the receiver utilizing a first pre-coding 
mmmLkg^ receiver to p roduce the matr ix upda ting info r mation : and 

yjin s '» itt ing on th e first communication channel the matrix u rxhuing in f ormat ion 
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c omputed af the receiver for utilization bv a transmitter on the other end of the first 
communication channel to update a second pre-codinu matrix located in the transmitter based on 
said matri x updating information r The method of claim 34 , wherein signals propagated via 
each ol' said communications channels comprise a respective set of in-phase (J) and quadrature 
tQ). signals forminu carrierless amplitude and phase (CAP) modulated signal s. The method of 
claim 27, wherein said step of updating comprises the steps of: 

increasing an amplitude level of at least one respective set of said I and Q signals; and 
repeating said steps of receiving, processing, and transmitting until an impairment 
indicative signal level is less than a threshold level. 

3 1 . (Currently amended): The method of claim 5430, wherein each of said plurality 
of receivers processes a pre-coded training signal utilizing a first pre-coding matrix in each 
receiver. 

32. (Currently amended): The method of claim 2430, wherein: 

each of said plurality of receivers performs a step of selecting initial parameters for its 
respective first pre-coding matrix prior to receiving said pre-coded training signal, said selected 
initial parameters tending to offset channel impairments of said respective communications 
channels. 

33. (Currently amended): The method of claim 5430, further comprising the step of 
training an equalizer to reduce channel-specific impairments within said first communication 
channel. 

34. (new): The apparatus of claim 23 wherein the near end transmitter comprises: 
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an encoder to convert information to be transmitted to an encoded symbol stream; and 
a pre-coder to adjust the output of the near end transmitter to offset channel impairments 
of transmitted signals. 

35. (new); The apparatus of claim 34 wherein the pre-coder receives at least one 
encoded symbol stream from an encoder associated with a different transmitter to adjust the 
output of the near end transmitter to offset cross-talk impairments of the transmitted signals. 

36. (new): The apparatus of claim 34, wherein the first receiver comprises: 

a pre-coder to adapt the second pre-coding matrix based on the first and second pre-coded 
training signals, whereby an initial pre-coder operating parameter set for the near end transmitter 
pre-coder is determined. 

37. (new): The apparatus of claim 23, wherein: 

the first receiver selects initial parameters for the second pre-coding matrix in a receiver 
side training process, said selected initial parameters are propagated back to the near end 
transmitter for updating the initial pre-coding matrix. 

38. (new): Apparatus for reducing cross-talk in a multiple transceiver communication 
system, comprising; 

a controller for processing training data signals using an initial pre-coding matrix to 
produce a first pre-coded training signal; 

a transmitter adapted to transmit the first pre-coded training signal on a first 
communication channel; and 

a receiver adapted to receive, from the first communication channel, matrix updating 

10 


PAGE 13/23 • RCVD AT 11/10/2008 2:22:31 PM [Eastern Standard Time] * SVR:USPTO-EPXRF-6/37 • DN!8:2738300 • CSIO:91 98091 090* DURATION (mm-ss):04-32 


9198061690 03:19:56 p.m. 11-16-2006 14/23 


Appl. No. 09/975,682 

Amdr. dated November 1 6. 2006 

Reply to Office Action of August 23, 2006 

information computed at a first transceiver on the first communication channel, the matrix 
updating information having been computed using the transmitted first pre-coded training signal 
and a second pre-coding matrix located at the first transceiver, the second pre-coding matrix 
responsive to a second pre-coded training signal from a second transceiver, the controller 
updating the initial pre-coding matrix based on the matrix updating information, whereby the 
updating tends to offset channel impairments within the first communication channel. 

39. (new): The apparatus of claim 38 wherein the transmitter comprises: 

an encoder to convert information to be transmitted to an encoded symbol stream; and 
a pre-coder to adjust the output of the transmitter to offset channel impairments of 
transmitted signals. 

40. (new): The apparatus of claim 39 wherein the pre-coder receives at least one 
encoded symbol stream from an encoder associated with a different transmitter to adjust the 
output of the transmitter to offset cross-talk impairments of the transmitted signals. 

41 . (new): The apparatus of claim 39, wherein the receiver comprises: 

a pre-coder to adapt the second pre-coding matrix based on the first and second pre-coded 
training signals, whereby an initial pre-coder operating parameter set for the transmitter pre-coder 
is determined. 

42. (new): The apparatus of claim 38, wherein: 

the receiver selects initial parameters for the second pre-coding matrix in a receiver side 
training process, said selected initial parameters are propagated back to the transmitter for 
updating the initial pre-coding matrix. 
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